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(57)Abstract: 

PURPOSE: To obtain a mesophase pitch carbon fiber by specifying the crystalline orientation angle and small 
angle X-ray scattering gradient(SAXS). 

CONSTITUTION: A carbon fiber having balanced ultrahigh Young's modulus of >100 Mpsi, preferably >1 10 
Mpsi and high tensile strength under the conditions of <6° crystalline orientation angle, about 1.8 to 2.1 
small angle X-ray scattering gradient (SAXS) and at least about 500 kpsi fiber tensile strength. The carbon 
fiber has substantially round or circular cross section. The fiber is obtd. by extruding a pitch precursor which 
is fractionated with a solvent and has >90 wt.% mesophase content and <1 wt.% quinoline insoluble 
component into a fibrous state, carbonizing it at >1,000° C, cooling it and graphitizing it at least at 2,400° C. 
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7.754^ CFIynn) tz fj< ? n X ^ S * ✓ - A Jb K 55 
0*- K/»oaffi-C#&H«S. 

* n n tf« # ft t*j 1 jtf > K # « T *> * ft IB -r 
o <0 x 7" - A * * '<yf-^5S:-Cffi5a^T*0». S? 
JEfbbfc. * 7" - a T fc 22S*C -C 30# IHJ\ 30# 

ra vl± a» <t -c 255X5 tz mm, * n & h 255*0 -c ^ «c 

ft « «t x a*.** ^-*ff)**<:fi« "C 2.880 
* 7 o / v h f C -3H- fc€f*MtS) «r^a 
b> Sffit|S)C CKI150 «) 47 
-i - V / ft (T>mSLX % 600 <c L 800*C K»/:la tz 

ft <? *« T»«3Rfbss , ft x i .000- 1 ,200-c <nm 

1.600*C<O jejftftttRtfl.OOO- l.200*C<O 

«*ft»«l Ji ft -C % «»L/r. 0.09896 C980 
PP») <0*y^«:*O35flac)S»«rI cfnClt^r 

-28- 

a m it , §*t'>i:oi>t 1 a y->>-fiTAs 
Tii 3379c «e r> x aas u ^ . 8*f>^atcoi> 

X 3*ffili> 530 kpsi-c* o fc. 

*i-#eycoft»f 1^11 600 kps i -e o ^ . ft 
&W«e*ev<7>*** 9^. ttEby (J.J. Smith, H. 

Jiang and R.K. Eby; Polyner Coomun i cat i on 
28«, 14H. 1987) & E* L tz * & tz ft r , 

ii 1 25 «ps i tl _b X » JH-*evfOjft»f«t-; 
*5X1±135 Hpsltrfeofc. 5S5?*»ffi<7)5&aE*l^ 
ffltSft C SEIO ¥Ktfit*6t cn^<0»«tli 
a«tt**«B«ig«:^L. f 7 & T A* (radi 

al)j -c«,!), ^9»05^t?U«f«t»lfirj, 

^3 ia tz (Si it-c f4» X ^ -6 - 

7 x<r>Mmmm&mm*ri?>*&whfrtzz:->tz. 

*«580K3*«»»2Ji, 7fi*S»»i:JtRUXflin^ 
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3l3ft&ffifc*rLTV*6*!i» Amocotfc <T> Technical 
Bulletin F-70l0<Rev. 2/1/87) * 19 *< n I* 
m.hKWhfrKt£*. A«ocoa:<0 7?TKttfil % P- ' 
120(1 325 hpslOSiaaUEt 120 «psiOt 4?* 
*x**rb*cn&. HKflP»JK#ttttt»XP-120 
»«i:9<»»^«Br#ffi4:WU-C*fO. # & ^ 3fc 
* # n * * li * ***5ft9a^»<*r9, ffi Bff 

r k # * Kjbtaat? s»t»*t5. isa *- is 

Anocotfc O P-I20(i 0.25 4 > * ¥ g "C « <•> tf* 
0.19>fv^^g-ctt^<(O«^^ 

ft»««t*5&!a<7>iaflui3u & ft x - a h 

(WAXD) -ciRIJEL-Cv 5" <r>& ± V ^m&UftPi 

tm-tz. *flx-nft& csaxs) incssa) / 

in <ft&-<* h ^ ) 4jffiti8K*40*, 6 <H K 
-31 - 

g 

i~ « O ) * , mt&& 1 t:ffi->t> /i * 

Oft*9ClPR'/!> 3-'/»fti:Va C DP - 9503 

*EHL-C£fli**<t3Sffi*W*:. K l K * <t * * 
5* Jfi I T5S-<fcco t Rftt , *: /* * ES IB « I* 

•>«BStti*fjaai±«iu-cfT^fc. * # *t # * i* 
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ot-TWSLfc. ¥*S«*±-1.98 C-1.18*t' b 
-2-05<Oi5ffl) -cfcofc. K# K P- 120O ^ HE l* 
-2.3UTT -s . 

^ L . COttC * If £ ili « 1 * C » * 
L « 3R » miitt ft 1584 c" • K ft ^ ^ ? 7 T 4 

«t>»:aS5**5*5ci t*L, a S SB * d5 * a 

■t i> z. t ^ £ -z>x*>i>n<r>&-&'< J ? * - 9 - h 
HSti:^H«, » ffl a>< * S < * 4 ® * *5 - 

* 51 59 <0 Anoco P - 120 

m — tt 

tr - * "ffl 1.7 5.0 1-2 

filftft 0.5 7.9 0.5 

-32- 

^»*tc»T>*>tcJE?gfL.sStt« I * Pi) « K 

-'✓*»feO**i:oi»-C, * o * J£ O 51 -» 31 0 
Klft » ASTK 0 3379K 3£ "C » * ? 1 v <0 

JS5l»3i«l*549 kpsi, — 3* *P J3 * * » * * tt 
130 MpsittJt-Cfc^fc. 60'<*-ir-^O95*as 
500 k ps i U _t O 51 9 IS ffi * n -> X ^iz . 

flF x « tt fl; + a 2#l^8fiS?»i:'5^Tl8 59L 

I -C«-<fc&0) + T, «iSa« (2.700T3) -co 
i3 ® R8 «: 1 #K L-C«6sttKfl&ia<t*?Tfc^ 

ft»»<c32fflOX/->wcrj^t, *Hfi«l Bfc 

511 kpsi, * *ttI20 Mpsitfeofc. 

jq*?-A*«)69X*f, 500 kpsiUi:<0?|fiaK t 
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9li«#®<» S^ffifflfbfflffi. Rcf/3Ui*v» 
&*9<fcB*raa**rsE-rJ5>* c t * a* u r a . 
gg nc -gg IV 

— t* (conpositc unlbar) 3£ H 4$ ft? 

3*4.681.911* CChans) , ^fi<H I <7> - J» ft K 

o T . » L No. 28ft« (S41) 
y K{fc/8L.T»fiUfr. a<t»»ii± 

JG *> SI Hi 01 I*Cfc(t4»#i:fRj«tc»fii-*i>^ 
XliJKAUfc (Aooco P-I20) . K|*JMittI/2 
4 > f- , fiMT/f, 9?r7100c ^« 9 , # 
*<»58»» X <0&ft«« * * A, T . RRtl, 
*B*lfff 4.681 .911*1= 3lffl ? n T V* * ASTMK 

Stftlfttt fl**4»a?* JSffi«K SBSS 

£M£s_Q Ckpsi) Ckpsi) 

55 77 4.3 

Amoco P-120 40 53 3-8 

-35- 

t« ? j> ft < fc t> 2 . 400XJ -C2D»UX««9Yfc-ri» 
iffK^ti, lOOMpsifci ±OfliS * S? a- ? x * 
500k P s i U-hOJ* 51 v x U/i 

* J y v^fi«i*i^0.3*iKWT.t|, Sit 
4. SffJ^eL/if-yf-WSg^ir. 3n*$ ft i* tf 

fc , /-^ - *?25lOT»8.0tti'a9.5T 

5 - TEOI8, «»*> 
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-ffl ill J@ ?£ J9 fifi & ? Csinilar short bean shear 
strengths) ( SBSS) f± ■& JSJ « ft tZ # + » 

©tTSfl: (natrix r e i n f o r ce iea t > Tflffl T I 4 

* *JH«>K ^ L "C ^ 5 . *3fc, JhR2*«<Dtt« 

* & « e -c , BP^^/*->n^4«[Si;x |. 
1. feflEflft^e* wtt, * ft x - » a & 

CSAXS) *t»|.8<tka-2.10HBC*9, 

* u -cms 51 aaiK*«4K£ < t *» & sookpsi t *> 

si ® ^ £ s » k *. * x <* n 

e»tUB»t«0«Cjflllllfc«, «J at> c /> 

* < £ * 1 . 000^3 O W S "C Ira Jlft L t # * fb L , * 

-36- 

Cc >mm»m l tt e * + & h . >y**-x* 

1 It«WTO?FSft«r0«t5, 

wffi-p^ejSAiao^^f-^^ * > > r 

* O t= « L fi ^ XA-t#t6IS*a&fcautff 
L ttt t* « 

<f)S55g<tLfcjfcfcStt#*iKf < £ * 1 .000 

•c*>fiK-efa*as!L-c£ft#<b-r*, 

(h U fc|*3*ft»«* , 4>*<£*>2,400 

•cobrt fiisi u -c niB<t -r s , * u -c 

Ci )»(>nfc8i9f^ ? * £ 51 5ft B # # '< ? 
V ^ * 1 OOUps i W _h <?> S 3? ^ ■>* * 9 * £ 500k P 
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<r> &t s? mm m & o sa m & . 

<■> B # * U * R*»«tttte**«r* S JW '< * 
7. &»Ck ftttffi * AHBC * T *r » 

Rftmtt^^^-A.jzjc^sftJt, * n u p* « s 



T > K • 



ft a A 




* 1 € 
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